Introduction

94
Variations and trends in lower tropospheric heat content are usually assessed using near- land cover is also likely to play an important role. Fall et al. (2010) found that trends in TE, over 114 the US, were larger than trends in T as a result of the moisture term (i.e., the 2 nd term in Equation 115 2) but with substantial influence from presence/absence of vegetation.
116
Since human heat stress is a function of both air temperature and atmospheric moisture 117 content, there is also a need to assess changes in heat wave characteristics using metrics that constitutes an area that has been referred to as "the warming hole" due to weak positive or near- and (2) determine the effect of these trends on the characteristics of regional heat waves.
133
The data used to address our objectives are described in Section 2, along with an assessment 134 of data homogeneity. Section 3 includes a description of the methods employed in our analysis.
135
The results are presented in Section 4, followed by a brief discussion in Section 5. 
173
During the 50-year period considered here, the seven stations in Figure 1 were moved a 174 combined total of 20 times. Using the available location data as estimates, the station moves
175
ranged from a few meters to 4.05 km, but only one move was larger than 2 km. The majority of 176 the moves (13) were not associated with significant changes in any of the variables considered.
177
Only one move (Moline, IL in 1992) was associated with a significant difference in temperature 178 (Tmax). However, a significant change in Tmax in 1992 was also found at several other stations,
179
suggesting that the difference was due to a true climatic influence rather than a station move.
180
Similarly, changes in dew point temperature associated with six of the documented station moves
181
were also coincident with significant changes (same direction, with  between 0.1 and 0.01) at 182 nearby stations where moves were not documented. On the basis of this analysis, we concluded 183 that documented station moves did not contribute to inhomogeneity in the station time series.
184
The original time series were therefore subjected to further analyses corresponding to the dates 185 of instrumentation changes. 
209
The analyses conducted using known and estimated changes in location and instrumentation eastern (Memphis and Nashville) parts of the study region, respectively.
284
The trends in annual and JJA averages of daily Tmax and Tmin are positive at all of the stations 285 considered here (Table 1, Table 2 ). While the overall magnitude of warming varies among the 
Analysis of heat waves
321
Previous work has linked the human health impacts of extreme heat to multi-day events (e.g.,
322
Anderson and Bell 2011 (Table 3) .
336
These changes in Tmax and Tmin are broadly consistent with the summer trends observed at most 337 stations (Fig. 2, Fig. 3 , Table 2 ). Changes in moisture content associated with heat waves 
Summary and discussion
352
We have presented an analysis of changes in equivalent temperature and its components at and statistically significant at the same stations.
362
Analysis of monthly percentile trends led to identification of several commonalities among 363 the stations, including increases in the lowest percentiles of Tmin during the late winter and 364 summer months, as well as a trend toward late-summer moistening followed by early fall drying.
365
The latter situation appears to be related to changes in the meridional moisture flux associated have had little effect on heat wave conditions in the study area.
381
Our findings are subject to several caveats. 
